Secreted proprotein convertase subtilisin/kexin type 9 reduces both hepatic and extrahepatic low-density lipoprotein receptors in vivo.
Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a serine protease that is known to reduce hepatic low-density lipoprotein receptor (LDLR) levels and increase plasma LDL cholesterol. It is not clear, however, whether secreted PCSK9 degrades extrahepatic LDLRs. We present evidence that recombinant PCSK9, either injected intravenously into or expressed in the liver of C57BL/6 mice, significantly reduced LDLR levels in multiple extrahepatic tissues. During the initial characterization, we found that injected human recombinant PCSK9 at 30 microg/mouse had a half-life of 15 min in serum in mice. Hepatic LDLR levels were reduced within 30min and the degradation of hepatic LDLR reached the maximum 2h after the initial protein injection. Endocytosis of PCSK9 in liver occurred within 5min of protein injection and internalized PCSK9 was only barely detectable within 1h. When extrahepatic LDLRs were examined by Western blotting analysis, we found significant reductions of LDLRs in multiple extrahepatic tissues including lung, adipose and kidney along with the more dramatic reduction of LDLRs in liver. These studies were further extended using adenoviral expression of human PCSK9 in C57BL/6 mice to demonstrate that PCSK9 produced in liver impacted extrahepatic tissue LDLR levels as well. Taken together, our studies indicate that secreted PCSK9 can potentially impact extrahepatic tissue cholesterol homeostasis by regulating extrahepatic tissue LDLR levels.